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Conclusion: Autoimmune and H. pylori-induced atrophic gastritis were associated 1 0 1
We therefore hypothesised that three stimuli which result in hypochlorhydria, namely 1 0 2 H. pylori-induced atrophic gastritis, autoimmune atrophic gastritis and proton pump Prior to loading samples onto the MiSeq, PhiX was added (10-15%) to increase 1 9 0 diversity, and samples were then denatured with NaOH according to the Illumina 1 9 1
MiSeq protocol. ssDNA library fragments were diluted to a final concentration of 1 9 2 8pM. 600μl of ssDNA library was loaded into a MiSeq Reagent Cartridge and a 500- manufacturer's instructions (Illumina, SanDiego, CA, USA). Sequence analysis 1 9 5 methodology is described in the supplementary methods. Reads were submitted to 1 9 6 EBI short-read archive accession-PRJEB21104. Patients were selected from the larger cohort according to criteria defined above. to the higher sensitivity of 16S rRNA sequencing compared to routine clinical tests). Ninety-five samples were therefore analysed. Negative extracts from the RNA community were also sequenced. 3). Despite the negative extracts being theoretically sterile, as expected they 2 1 6 generated 16S signals due to known background reagent contamination[21].
1 7
Samples from the autoimmune atrophic gastritis group contained the largest number 2 1 8
of OTUs, whilst all other patient groups were comparable ( Fig 1B) . Mock communities demonstrated the expected bacterial ratios ( Fig 3B) . Twenty-three known phyla were identified, mainly Proteobacteria, Firmicutes, Diversity indices demonstrated that the microbiota in normal stomachs was 2 3 3 significantly more diverse than in the stomachs of all other patient groups except for 2 3 4 the patients who had autoimmune atrophic gastritis (Fig 2) . Evaluation of evenness communities that were more equal in abundance than those in the other patient 2 3 8 groups, which were more skewed (Fig 2) . Calculations based on richness indicated When beta diversity was explored using nonmetric distance scaling (NMDS), patient 2 4 7 groups clustered predominantly by bacterial abundance (Fig 4) . When H. pylori was 2 4 8 removed from the analysis however, H. pylori gastritis patients no longer clustered separately by abundance from subjects with normal stomachs (Fig 4) . Despite this, 2 5 0
following removal of H. pylori, there was a significant difference in abundance for H. subjects compared with others ( Fig 4) . Samples from patients who had autoimmune 2 5 4 atrophic gastritis displayed the only significant differences in terms of the presence 2 5 5 or absence of specific bacteria compared to other groups (Fig 4) . This suggests that rarely involve the loss or gain of specific bacterial genera. outranked Prevotellaceae (11%), Campylobacteraceae (5%) and Leptotrichiaceae 2 7 1 (4%; Fig 3A) . The only significant differences at genus level between these groups 2 7 2 were decreases in Actinobacillus and Tannerella in the PPI-treated stomachs ( Table   2 7 3 S1). Very few differences were identified in co-occurrence network analyses when the Table S2A ). Predicted 2 7 9 pathway analysis showed no significantly different biochemical pathways between 2 8 0 these two groups (Table S3 ). gastritis consisted almost entirely of Helicobacteraceae (97%) (Fig 3) . When number of differences at the genus level than all other patient groups (Table S1 ). The majority of these differences resulted from reductions in the proportions of dominance of H. pylori did not skew the proportions of the other bacteria in a 2 9 0 misrepresentational way, H. pylori OTUs were removed from the abundance table Veillonella were amongst the most well-connected and influential bacteria observed 3 1 7
in the stomachs of H. pylori atrophic gastritis patients ( Fig 5 and Table S2B ).
1 8
Predicted pathway analysis showed that several pathways were under-represented 3 1 9
in the H. pylori-induced atrophic gastritis group, including succinate dehydrogenase 3 2 0 (Table S3 ). Over-represented pathways included fumarate reductase (Table S3 ). patients who had autoimmune atrophic gastritis, followed by Prevotellaceae (9%), Flavobacteriaceae (7%), Campylobacteraceae (7%), Enterobacteriaceae (5%) and Pasteurellaceae (5%). The stomachs of autoimmune atrophic gastritis patients 3 2 7
contained a higher proportion of Streptococcaceae than all other patient groups (Fig   3  2  8 3) and were the only samples that showed complete loss or gain of bacteria rather 3 2 9 than simply changes in bacterial proportions ( Fig 4D) . For example, the stomachs of suggesting the presence of particular strains within this group (Table S4A ). Interestingly, only two other OTUs differed in abundance between these groups, 3 5 1
Streptococcus mitis and Neisseria mucosa. However, these did not remain Patients with H. pylori-induced atrophic gastritis and those receiving PPIs had similar 3 6 0 fasting serum gastrin concentrations (median 100pM and 140pM respectively), (Table S3 ). more Streptococci than all other groups (Fig 3 & Table S1 ). Streptococcus did not Streptococcus identified in co-occurrence networks ( Fig 5C) . Gastric biopsies from patients with autoimmune atrophic gastritis and those on PPIs data and critically appraised the manuscript. All authors approved the final version of 5 1 5 the manuscript and agree to accountability for all aspects of the work. Interquartile range, 25% and 75%. shown). All H. pylori atrophic gastritis samples were positive for H. pylori by serology, 5 4 2 + indicates whether these samples were also positive by histology/rapid urease test.
4 3
Autoimmune atrophic gastritis samples recorded as 's' were also positive for H. pylori observed OTUs for each sample on the phylogenetic tree without taking into account OTUs remained significant when H. pylori was removed from the analysis. 
